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(54) DEVELOPMENT DEFECT PREVENTING PROCESS AND MATERIAL 



(57) A composition for reducing development de- 
fects comprising an acidic composition containing, for 
example, a surfactant applied onto a chemically ampli- 
fied photoresist coating formed on a substrate having a 
diameter of 8 inches or more. By this process, the sur- 
face of the resist is rendered hydrophilic and the forma- 
tion of slightly soluble layer in a developer on the surface 
of the resist is prevented. In addition, by proper diffusion 
amount of acid from the composition for reducing devel- 



opment defects, the amount of reduction in thickness of 
the chemically amplified photoresist coating after devel- 
opment is increased by 10 A to 500 A in comparison 
with the case of not applying the composition for reduc- 
ing development defects to form a resist pattern not hav- 
ing a deteriorated pattern profile such as T-top or round 
top. 
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Description 



Technical Field 



5 [0001] This invention relates to a process for forming a resist pattern having less development defects and good 
profiles using a chemically amplified photoresist, and to a composition for reducing development defects used in this 
process. More particularly, it relates to a process for forming a resist pattern which can form a resist pattern with good 
profiles by pattemwise exposing a large-diameter substrate having formed thereon a chemically amplified photoresist 
coating, with preventing generation of development defects ail over the large-diameter substrate, and to a composition 

10 for reducing development defects used in this process. 

Background Art 

[0002] In manufacturing semiconductor elements, lithographic technology has been employed in which a photoresist 
15 coating is formed on a substrate such as a silicon wafer and, after selectively irradiating this with actinic rays, is sub- 
jected to development processing to thereby form a resist pattern on the substrate. 

[0003] In recent years, in order to attain much higher degree of integration in LSI, patterning technology to form 
patterns with a finer line width by a lithographic process has made a rapid progress. For forming a pattern with a finer 
line width, various proposals have been made with respect to all steps of the lithography and all materials to be used 

20 therein including photoresists, anti reflective coatings, exposing methods, exposing apparatus, developing agents, de- 
veloping processes and developing apparatus. For example, Japanese Patent No. 2643056 and Japanese Unexam- 
ined Patent Publication No. H7-181685 describe that an anti reflective surface layer containing a fluorine-containing 
compound with a low refractive index is formed on a resist layer to thereby prevent detrimental influences of reflected 
light from the resist surface on formation of a resist pattern. To form an antireflective layer on a resist layer provides 

25 the advantage that, since degree of vibration amplitude of the thickness of a resist coating vs. sensitivity curve becomes 
smaller, fluctuation in sensitivity of resist becomes smaller even when thickness of the resist layer fluctuates, which 
leads to a decreased fluctuation in dimension of resist patterns formed. In addition, antireflective surface layer serves 
to decrease standing wave to be caused by interference between incident light and reflected light or between one 
reflected light and another reflected light. Recently, technology of forming a resist pattern having a desired line width 

30 without providing the antireflective surface layer has also been developed. For example, an underlying substrate is 
made plane to depress fluctuation in dimension due to fluctuation in thickness of the resist layer as described above, 
or a mask pattern is finely adjusted according to fluctuation in dimension of the resist. 

[0004] With regard to exposing apparatus, there has been proposed a process of using a light source emitting radi- 
ation of a short wavelength, which is advantageous for forming a finer pattern, such as deep UV rays of KrF excimer 
35 laser (248 nm) or ArF excimer laser (193 nm) or, further, X rays or electron beams, and some of them have been 
coming into practice. 

[0005] On the other hand, improvement in the yield of semiconductor integrated circuits has occupied the attention 
as an extremely important matter in manufacturing them. There exist many factors that decide the yield of semicon- 
ductor integrated circuits. One of the factors is patterning failure upon forming a pattern using a resist. This patterning 

40 failure of a resist pattern is caused, for example, by dust existing in or on the surface of the resist, by deterioration of 
the resist due to floating chemical species in a clean room, by coating failure of the resist or the like, or by development 
failure. As an example of deterioration due to chemical species in a clean room, there is illustrated that which is caused 
in the process using a chemically amplified photoresist. In this process, the chemically amplified photoresist is so 
susceptible to the influence of acidic substances, basic substances and moisture in the atmosphere that there results 

45 a change in dimension of a pattern-for example, a T-topped resist pattern results when a positive-working photoresist 
is used, or a round-topped resist pattern results when a negative-working photoresist is used~in case when the period 
between pattemwise exposure to PEB (post exposure bake) is prolonged or due to intermixing with a resist. 
[0006] In addition, defects upon developing a resist coating have become a problem. For example, there are illus- 
trated scumming in line-and-space type resists and opening failure in contact hole type resists. Several causes may 

so be considered for the opening failure of contact holes, but the most popular opening failure is that which is caused by 
residues after development. As the causes for these defects, there is illustrated insufficient dissolution of exposed 
portions into a developing solution due to insufficient contact between the developing solution containing water as a 
major component and the surface of a resist upon bringing the developing solution into contact with the resist surface, 
which leads to opening failure of portions which are designed to open. It is also possible that insolubles for the devel- 

55 oping solution might re-deposit onto the surface of the resist upon rinsing with water after development. 

[0007] Further, it is necessary to enhance contrast of a resist in order to form a finer pattern. In general, in order to 
improve contrast of a contact hole type resist, a technique of increasing a protecting ratio of hydrophilic groups in a 
major component polymer is used with respect to, for example, positive-working chemically amplified photoresists. 
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However, when the protecting ratio is increased, the resist surface is liable to become hydrophobic, leading to deteri- 
oration in wetting properties for the developing solution. 

[0008] Various investigations have been conducted to solve the above-described problems. For example, Japanese 
Unexamined Patent Publication No. H9-2461 66 proposes to treat the surface of a photoresist with plasma to thereby 
s render the surface hydrophilic, thus improving wetting properties of the resist for a developing solution and decreasing 
development defects. This technique, however, requires introduction of an additional apparatus for the plasma treat- 
ment and involves the problem of decrease in throughput. 

[0009] In addition, various attempts for decreasing the development defects by optimizing development sequence 
have been made as well. For example, Japanese Examined Patent Publication No. H4-51020 describes to improve 

10 wetting properties of a positive-working resist for a developing solution by adding an acetylenealcohol type surfactant 
to the developing solution, thereby forming a pattern having no development defects. Although some effects can be 
obtained by this technique, the effects are at present still insufficient in uttra-fine working using the aforesaid chemically 
amplified photoresists. In addition, Japanese Unexamined Patent Publication No. S61 -179435 describes to optionally 
conduct surface coating, which is effective for improving wetting properties for a developing solution, in addition to the 

15 method of adding a surfactant to the developing solution and the method of plasma-treating the surface of a resist 
coating, for preventing development defects resulting from lack of wetting properties for the developing solution. 
[0010] However, particularly in case when surface coating for decreasing the development defects is conducted on 
a chemically amplified photoresist, there results a T-topped pattern if the surface coating composition contains a com- 
pound, such as a basic compound, which deactivates an acid generated at patternwise exposure. On the other hand, 

20 in case when this surface coating gives an excess amount of acid to the photoresist layer, there results an extreme 
reduction in thickness of coating in unexposed portions, which might lead to formation of a round topped resist pattern 
which constitutes an obstacle in an etching process. 

[0011] Further, problems in attaining uniform thickness of coating and uniform development to be caused with a 
recent increase in diameter of a substrate such as a silicon wafer are said to make it difficult to form a finer pattern. 

25 For example, a paddle developing method has so far been popularly employed for developing a resist coating on the 
silicon wafer. In the paddle developing method, a developing solution is dropped onto a resist coating formed on a 
substrate, and the substrate is spun to form a thin film of the developing solution all over the resist coating, thus 
development of the resist coating being conducted. However, there generates a difference in circumferential speed 
between the central portion and the peripheral portion of the substrate, thereby a difference in speed of the coating 

30 generating. Thus, developing conditions become different between the central portion of the wafer and the peripheral 
portion thereof. In this situation, particularly when a chemically amplified photoresist is used as a resist and a large- 
diameter substrate having a diameter of 8 inches or more is used, development defects in the peripheral portion are 
caused in some cases which have not conventionally been observed in treating a resist coating formed on a substrate 
having a diameter of 6 inches or less. 

35 [001 2] Therefore, in order to improve a yield in manufacturing semiconductor integrated circuits and so on, a process 
for forming a resist pattern has been desired earnestly which enables one to reduce development defects to be caused 
upon development including development defect to be caused in the periphery of a chemically amplified photoresist 
formed on a larger diameter substrate such as a silicon wafer, and which does not cause pattern failure such as T-top 
or round top after development, thus being adapted for forming a finer resist pattern. 

40 [0013] In consideration of the above-described situation, an object of the present invention is to provide a process 
for forming a resist pattern which can reduce development defects of a chemically amplified photoresist, formed on a 
large diameter substrate having a diameter of 8 inches or more, to be caused upon development and which does not 
cause deterioration of pattern profiles such as T-top or round top inconvenient for an etching step due to detrimental 
influences of a processing atmosphere and intermixing between the surface coating and the resist, and a composition 

45 for reducing development defects in this process. 

Disclosure of the Invention 

[0014] As a result of intensive investigations, the inventors have found that the above-described object can be at- 
50 tained by increasing the amount of reduction in thickness of a resist after development in comparison with the case of 
not coating a composition for reducing development defects in a pattern -forming process wherein the composition for 
reducing development defects is applied on a chemically amplified photoresist coating formed on a substrate in order 
to render the surface of photoresist hydrophilic, followed by patternwise exposure and development to obtain a resist 
pattern, thus having achieved the present invention based on the finding. 
55 [0015] That is, the present invention is a process for forming a resist pattern which includes: a step of forming a 
chemically amplified photoresist coating on a substrate having a diameter of 8 inches or more by application; a step 
of applying a composition for reducing development defects on the chemically amplified photoresist coating; a step of 
baking after at least either the step of forming the chemically amplified photoresist coating by application or the step 
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of applying the composition for reducing development defects; a step of selectively exposing the chemically amplified 
photoresist coating; a step of post-exposure baking the chemically amplified photoresist coating; and a step of devel- 
oping the chemically amplified photoresist coating, and which increases the amount of reduction in thickness of the 
chemically amplif ied photoresist coating after development by 1 0 A to 500 A in comparison with the case of not applying 

5 the composition for reducing development defects. 

[0016] In addition, the present invention is a composition for reducing development defects which is composed of 
an acidic composition containing a surfactant and which is to be used for the process for forming a resist pattern which 
includes: a step of forming a chemically amplified photoresist coating on a substrate having a diameter of B inches or 
more by application; a step of applying a composition for reducing development defects on the chemically amplified 

10 photoresist coating; a step of baking after at least either the step of forming the chemically amplified photoresist coating 
by application or the step of coating the composition for reducing development defects; a step of selectively exposing 
the chemically amplified photoresist coating; a step of post-exposure baking the chemically amplified photoresist coat- 
ing; and a step of developing the chemically amplified photoresist coating, and which increases the amount of reduction 
in thickness of the chemically amplified photoresist coating after development by 1 0 A to 500 A in comparison with the 

15 case of not applying the composition for reducing development defects. 
[0017] The present invention is described in more detail below. 

[0018] In the process of the present invention for forming a resist pattern, it is necessary to increase the amount of 
reduction in thickness of the chemically amplified photoresist after development by 10 A to 500 A in comparison with 
the case of not coating the composition for reducing development defects. In the present invention, the chemically 

20 amplified photoresist may be either of positive-working and negative-working types. The composition for reducing 
development defects to be used in the present invention preferably contains a surfactant and, when the chemically 
amplified photoresist is positive-working, the composition for reducing development defects is preferably acidic. PH of 
the composition is preferably 1 .5 to 4.5, more preferably 1 .7 to 3.5. In addition, when the chemically amplified photoresist 
is negative working, the composition is preferably weakly acidic to alkaline. 

25 [0019] As the surfactant to be used in the composition of the present invention for reducing development defects, 
industrially utilized organic acids or the amine or ammonium salts thereof are preferably used. As the organic acid, 
functional fluorocarbon compounds are preferred. Of the functional fluorocarbon compounds, C 4 to C 15 perfluoroalkyl- 
carboxylic acids and the ammonium salts, tetramethylammonium salts or C t to C 4 alkanolamine salts thereof; C 4 to 
C 10 perfluoroalkylsutfonic acids and the ammonium salts, tetramethylammonium salts or to C 4 alkanolamine salts 

30 thereof; fluorinated alkyl quaternary ammonium iodides; and perfluoroadipic acid and the quaternary ammonium salts 
thereof are preferred, with tetramethylammonium salts of Cy to C 10 perfluoroalkylcarboxylic acids, C 4 to C 8 perfluoro- 
alkylsulfonic acids and the C 1 to C 4 alkanolamine salts thereof being more preferred. As the amine salts or ammonium 
salts of the organic acids, previously prepared salts may be used, or those formed by mixing an organic acid and a 
base such as an amine or ammonia in an aqueous solution may be used as well. 

35 [0020] These surfactants are used as a 0.1 wt % - 25 wt %, more preferably 2 wt % - 4 wt % aqueous solution for 
the composition for reducing development defects. In this situation, it is preferred to optimize the amount of reduction 
in thickness of the resist layer by properly adjusting the mixing ratio of the organic acid to the base such as amine or 
ammonia or adjusting basicity of the composition in consideration of the kind of a chemically amplified photoresist to 
be used or processing conditions. That is, in the case of using, for example, a positive-working photoresist as the 

40 chemically amplified photoresist, it suffices to adjust, upon using a salt between the organic acid and the amine or 
ammonium as the surfactant, the mixing ratio of the organic acid to the amine or ammonium so that pH of the compo- 
sition for reducing development defects becomes at an optimal pH within the above-described range. It has been found 
that, in this mixing, better results can often be obtained when the organic acid is used in an amount more than the 
equivalent amount of the base, than when the surfactant is wholly composed of the organic acid or the salt between 

45 the organic acid and the amine or ammonium. Thus, optimal results can be obtained by adjusting the amount of re- 
duction in thickness of resist coating upon development through adjustment of the mixing ratio of the organic acid to 
the base such as amine or ammonia to thereby properly adjust pH depending upon kind of the chemically amplified 
photoresist to be used or processing conditions. In the composition for reducing development defects to be applied to 
a positive-working chemically amplified photoresist, the ratio of the organic acid to the base (for example, amine) is 

50 usually about 7:0 - 7:6 in molar ratio, preferably about 7:4 - 7:6, more preferably about 7:5. In terms of organic acid: 
salt, the molar ratio is usually about 7:0 - 1 :6, preferably about 3:4 - 1 :6, more preferably about 2:5. 
[0021] To the composition of the present invention for reducing development defects may further be added, if nec- 
essary, water-soluble resins and various additives within amounts not spoiling performance of the composition. 
[0022] As the water-soluble resin to be used in the composition for reducing development defects of the present 

55 invention, there may be illustrated, for example, polyvinyl alcohol), poly(acrylic acid), poly(vinylpyrrolidone), poly( a- 
trifluoromethylacrylic acid), polyvinyl methyl ether-co-maleic anhydride), poly(ethylene glycol-co-propylene glycol), 
poly(N-vinylpyrrolidone-co-vinyl acetate), poly(N-vinylpyrrolidone-co-vinyl alcohol), poly(N-vinylpyrrolidone-co-acrylic 
acid), poly(N-vinylpyrrolidone-co-methyl aery late), poly (N-vinylpyrrolidone-co-methacry lie acid), poly(N-vinylpyrro- 
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lidone-co-methyl methacrylate), poly(N-vinylpyrrolidone-co-maleic acid), poly(N-vinylpyrrolidone-co-dimethyl 
maleate), poly(N-vinylpyrrolidone-co-maleic anhydride), poly(N-vinylpyrro1idone-co-itaconic acid), poly(N-vinylpyrro- 
lidone-co-methyl itaconate), poly(N-vinylpyrrolidone- co-itaconic anhydride, and f luorinated polyether, with poly- (acryl- 
ic acid), poly(vinylpyrrolidone) and fluorinated polyether being particularly preferred. 

5 [0023] As the additives to be used in the composition for reducing development defects of the present invention, 
there may be illustrated, for example, surfactants to be added for improving coating properties, such as nonionic sur- 
factants, anionic surfactants and amphoteric surfactants. The nonionic surfactants are exemplified by polyoxy ethylene 
alkyl ethers such as polyoxyethylene lauryl ether, polyoxyethylene oleyl ether and polyoxyethylene cetyl ether, poly- 
oxyethylene fatty acid diesters, polyoxyfatty acid monoester, polyoxyethylene-polyoxypropylene block polymer, and 

10 acetylene glycol derivatives, the anionic surfactants are exemplified by alkyldiphenyl ether disulfonic acids and the 
ammonium salts or organic amine salts thereof, alkyldiphenyl ether sulfonic acids and the ammonium salts or organic 
amine salts thereof, alkylbenzenesulfonic acids and the ammonium salts or organic amine salts thereof, polyoxyeth- 
ylene alkyl ether sulfuric acids and the ammonium salts or organic amine salts thereof, and alkyl sulfuric acids and the 
ammonium salts or organic amine salts thereof, and the amphoteric surfactants are exemplified by 2-alkyl-N-car- 

15 boxymethyl-N-hydroxyethyl-imidazolinium betaine and laurylamidopropyl hydroxysulfone betaine. 

[0024] Further, as water to be used in the composition for reducing development defects of the present invention, 
water from which organic impurities, metal ions, etc. have been removed by distillation, ion-exchange treatment, treat- 
ment through filter or various adsorption treatments are preferably used. 

[0025] Additionally, in order to improve coating properties, a water-soluble organic solvent may be used together 

20 with water. The water-soluble organic solvent is not particularly limited as long as it can be soluble in water in a con- 
centration of 0.1 wt % or more. Examples of the organic solvent include alcohols such as methyl alcohol, ethyl alcohol 
and isopropyl alcohol, ketones such as acetone and methyl ethyl ketone, esters such as methyl acetate and ethyl 
acetate, and polar solvents such as dimethylformamide, dimethylsulfoxide, methyl cellosolve, cellosolve, butyl cellos- 
olve, cellosolve acetate, butylcarbitol and carbitol acetate. These specific examples are merely illustrated as examples 

25 of the organic solvents, and the organic solvents to be used in the present invention are not limited only to these solvents. 
[0026] In addition, optimization of reduction in thickness of resist coating in the present invention may also be attained 
by properly adjusting baking time or baking temperature of the resist and the composition for reducing development 
defects as well as optimization by the composition itself for reducing development defects. As to the prebaking tem- 
perature for the resist, there are generally two types In accordance with photoresist compositions to be used. That is, 

30 one type requires a high energy and generally requires to bake at a temperature of about 100 to 150 °C , and another 
type does not require so much energy in comparison with the former and requires to bake at a temperature of 1 00 °C 
or lower. In addition, prebaking temperature for the composition for reducing development defects is generally 60 to 
1 00 °C which is high enough to remove the solvent. Further, post-exposure baking of the resist is generally about 1 00 
to 150 °C. For example, in case when T-tops are formed after development, formation of such T-tops can be in some 

35 cases avoided by such combination of baking temperatures for the resist and the composition for reducing development 
defects that resist-prebaking temperature is set at a lower level while prebaking temperature for the composition for 
reducing development defects at a level of 100 °C or higher In addition, too much reduction in thickness of the resist 
coating disadvantageous in an etching step can be avoided by optionally delaminating or dissolving away the compo- 
sition for reducing development defects after exposure. 

40 [0027] Thickness of the coating of the composition for reducing development defects in the present invention may 
be such that it provides enough chemical action to more reduce thickness of the resist coating in comparison with the 
case of not applying the composition for reducing development defects, and is preferably 80 to 1 0000 A, more preferably 
330 to 990 A. Coating of the composition for reducing development defects can be conducted by any of known coating 
methods such as a spin coating method. 

45 [0028] The chemically amplified photoresist to be used in the present invention as a resist may be any of known 
positive-working and negative-working chemically amplified photoresists. As the positive-working chemically amplified 
photoresist, there are known a number of ones including that which is composed of a combination of a polymer wherein 
polyhydroxystyrene is protected with t-butoxycarbonyl group and a photo acid generator (see, H. Ito, and C. G. Willson: 
Polym. Eng. ScL, 23, 1012 (1983)). Also, as the negative-working chemically amplified photoresist, there may be il- 

so lustrated, for example, that which is composed of an alkali-soluble resin, a cross-linking agent of hexamethoxymelamine 
and a photo acid generator (for example, see, W. E. Feely, J. C. Imhof, C. M. Stein, T. A. Fisher and M. W. Legenza: 
Polym. Eng. Sci., 26, 1101(1986)). Of these, positive-working chemically amplified photoresists are preferred in the 
present invention. Thickness of the coating may be such that a resist pattern obtained after development can suitably 
exert its performance during etching in the etching step, and is generally about 0.3 to 1 .0 u.m. 

55 [0029] The pattern -forming method of the present invention can favorably be applied upon formation of a pattern on 
a substrate having a diameter of 8 inches or more. As the substrate, a silicon substrate is common, but may of course 
be those wherein a metal layer or a oxide or nitride layer such as silicon oxide, silicon nitride or silicon oxide nitride is 
formed on silicon. In addition, the substrate itself is not limited to silicon but may be any of substrate materials having 
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so far been used for manufacturing IC such as LSI. 

[0030J As to the method for coating the chemically amplified photoresist, baking of the chemically amplified photore- 
sist layer and the layer of reducing development defect compositions, exposing method, developing agents, and de- 
veloping methods, any ones or any conditions having so far been employed for forming a resist pattern using a chem- 
5 icaily amplified photoresist may be employed. Further, as an exposing light source to be used in the exposing step, 
any of UV rays, deep UV rays, X rays and electron beams may be used. 

Best mode for practicing the Invention 

10 [0031] The present invention will now be described more specifically by reference to Examples which, however, are 
not to be construed to limit the present invention in any way. Additionally, in the following Examples, "parts 0 are by 
weight unless otherwise specified. 

Example 1 

15 

[0032] 3 parts of perf luorooctanesulfonic acid, 0.35 part of 2-aminoethanol and 1 part of polyvinylpyrrolidone having 
a molecular weight of 45,000 were dissolved uniformly in 95.65 parts of pure water at the room temperature, and the 
resultant mixture was passed through a 0.05-u,m filter to obtain a composition for reducing development defects. This 
composition for reducing development defects had a pH of about 2.3. 

20 [0033] Separately, a positive-working chemically amplified photoresist containing a p-hydroxystyrene derivative was 
applied on an 8-inch silicon wafer in a varying thickness. Thus, there were prepared wafers having coated thereon the 
photoresist coating in a varying thickness of from about 0.67 ujti to 0.81 jim after being prebaked. The prebaking was 
conducted at 90 °C for 90 seconds. Thereafter, the above-described composition for reducing development defects 
was applied on each of the wafers in a thickness of 440 A (without baking). Exposure was conducted using a halftone 

25 phase shift mask for contact hole having a mask size of 0.28 u.m. FPA3000EX5 made by Canon Co., Ltd. was used 
for conducting the exposure. After conducting PEBat 120 °C for 90 seconds, each wafer was development processed 
for 60 seconds in a 2.38 % TM AH (tetramethylammonium hydroxide). In the development processing, E2 nozzles were 
used employing a soft impact method. Of the patterns thus formed, patterns of 0.20 ujti in hole diameter and 1:1. 1 :3 
or 1 :5 in hole-to-hole distance were observed under CD-SEM, S9200 made by Hitachi Co., Ltd. Results thus obtained 

30 are tabulated in Table 1. In Table 1, "no problem" means that ail hole patterns were opened with a predetermined 
diameter. 
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Comparative Example 1 

[0034] Silicon wafers having coated thereon a positive-working chemically amplified photoresist with a varying thick- 
ness after baking were prepared in the same manner as in Example 1 . Subsequent development, PEB and development 
5 were conducted in the same manner as in Example 1 except for not coating the composition for reducing development 
defects, and the wafers were observed under CD-SEM in the same manner as in Example 1 . Results thus obtained 
are shown in Table 2. In comparison with Example 1 , a number of development defects were observed. Additionally, 
"Opening failure was observed 0 means there existed some hole patterns not opened with a predetermined diameter. 
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Comparative Example 2 

[0035] Silicon wafers having coated thereon a positive-working chemically amplified photoresist with a varying thick- 
ness after baking were prepared in the same manner as in Example 1 . Subsequent development, PEB and development 

5 were conducted in the same manner as in Example 1 except for not coating the composition for reducing development 
defects and changing the developing method to a spraying method, and the wafers were observed under CD-SEM in 
the same manner as in Example 1 . Results thus obtained are shown in Table 3. It is seen that, although development 
was conducted according to spraying method (paddle development as in Comparative Example 1) in which develop- 
ment defects are rather difficult to take place in comparison with the soft impact method due to more strict developing 

10 conditions employed in the spraying method, removal of development defects are still insufficient in comparison with 
Example 1 though better than in Comparative Example 1 . 
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Advantages of the Invention: 

[0036] As has been described in detail hereinbefore, the resist pattern -forming process of the present invention can 
form a resist pattern with good profiles which does not cause deterioration of pattern profile such as formation of T-top 
or round top and which, even when substrates having a diameter of 8 inches or more is used, does not cause devel- 
opment defects. 



Claims 

1 . A process for forming a resist pattern which includes: a step of forming a chemically amplified photoresist coating 
on a substrate having a diameter of 8 inches or more by application; a step of applying a composition for reducing 
development defects on the chemically amplified photoresist coating; a step of baking after at least either the step 
of forming the chemically amplified photoresist coating by application or the step of applying the composition for 
reducing development defects; a step of selectively exposing the chemically amplified photoresist coating; a step 
of post-exposure baking the chemically amplified photoresist coating; and a step of developing the chemically 
amplified photoresist coating, and which increases the amount of reduction in thickness of the chemically amplified 
photoresist coating after development by 1 0 A to 500 A in comparison with the case of not applying the composition 
for reducing development defects. 

2. The method of forming resist patterns according to claim 1 , wherein the composition for reducing development 
defects is an acidic composition containing a surfactant. 

3. The process for forming resist patterns according to claim 2, wherein the surfactant is at least one member selected 
from the group consisting of C 4 to C 15 perfluoroalkylcarboxylic acids and the ammonium salts, tetramethylammo- 
nium salts orC, to C 4 alkanolamine salts thereof, C 4 to C 10 perfluoroalkylsulfonic acids and the ammonium salts, 
tetramethylammonium salts or C 1 to C 4 alkanolamine salts thereof, fluorinated alky! quaternary ammonium iodides, 
perfluoroadipic acid and the quaternary ammonium salts thereof. 

4. A composition for reducing development defects which is composed of an acidic composition containing a sur- 
factant and which is to be used for the process for forming a resist pattern which includes: a step of forming a 
chemically amplified photoresist coating on a substrate having a diameter of 8 inches or more by application; a 
step of applying a composition for reducing development defects on the chemically amplified photoresist coating; 
a step of baking after at least either the step of forming the chemically amplified photoresist coating by application 
or the step of applying the composition for reducing development defects; a step of selectively exposing the chem- 
ically amplified photoresist coating; a step of post-exposure baking the chemically amplified photoresist coating; 
and a step of developing the chemically amplified photoresist coating, and which increases the amount of reduction 
in thickness of the chemically amplified photoresist coating after development by 1 0 A to 500 A in comparison with 
the case of not applying the composition for reducing development defects. 

5. The composition for reducing development defects according to claim 4, wherein the surfactant is at least one 
member selected from the group consisting of C 4 to C 15 perfluoroalkylcarboxylic acids and the ammonium salts, 
tetramethylammonium salts or C 1 to C 4 alkanolamine salts thereof, C 4 to C 10 perfluoroalkylsulfonic acids and the 
ammonium salts, tetramethylammonium salts or C, to C 4 alkanolamine salts thereof, fluorinated alkyl quaternary 
ammonium iodides, perfluoroadipic acid and the quaternary ammonium salts thereof. 
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